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(57) Pecpepar: 

HcnonbaoBaHne: Ana nepepaooTKH 
TvnaHOBO^ CTpyxKn. CrpyKKy nepefl xonoAHbiM 
npeccoaaHneM noABepraioT BaicyyMHOMy o6>Kwry 
npn 700 - 800°C c BbiAep>KKotf 0,5 1 m. nocne 
ropflnero npeccoBaHn« nonyneHHbie 6pkiKeTbi 



noABepraioT roMoreHH3ai4nn npn TeMnepaType 
1150 1220°C c BbiAepjKKOM 3 4 m. XonoAHoe 
npeccoBaHMe npoBOAflT npn AasneHMM 370 - 550 
Mna, a ropflnee npeccoBaHMe npn fxasnenm 
400 600 Mna h TeMnepaiype 1100 1200°C. 1 
3.n. cjwibi, 1 Ta6n. 
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(54) METHOD FOR MAKING DEFORMED HALF-PRODUCTS FROM TITANIUM CHIPS 



(57) Abstract: 

FJELD: processing of titanium chips. 
SUBSTANCE: before cold-pressing, the chips 
are roasted in vacuum at 700-800 C for 0.5-1 
h. After hot-pressing the resulting 
briquettes are homogenized at 1150-1220 C 



for 3-4 h. Cold-pressing is carried out at a 
pressure of 370-550 MPa while hot-pressing, 
at 400-600 MPa and a temperature of 
1100-1200 C. EFFECT: higher efficiency. 2 
ci, 1 tbl 
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HsoopeTeHue othochtca k o6nacTH LiBeTHOfi 
MeTan/iypruM, b HacTHoc™, k cnocooaM 
nepepa6oTKM npoMbiiuneHHbix otxoaob, 
npenMymecTBeHHO b BMAe TMTaHOBOM crpyjKKM. 

MaBecTeH cnoco6 nonyMeHMH TMTaHa H3 
npoMbiiuneHHbix otxoaob, coAepwainnx tht3h 
(naTeHT PyMbiHUM N 60160, Kn. G 01 G 23/08, 
1987), BKniOMaioiMUVi pacTaopeHue cupbfl a 
KucnoTax u nocneAytomee M3BneneHue TMTaHa 
nyTeM BoccTaHoaneHM«, nanpuMep 
reTpaxnopufla (TiC14) MeTan/iMHecKWM MamvieM. 

HeflOdaTKn TaKoro cnocooa-BwcoKafl 
rpyAoeMKOCTb, B03MO)KHOCTb AononHMTenbHoro 
3arpn3HeHM« mraHa nocTopoHHMMn npMMecflMM, 
noBbiaieHHbi^ SKonorvmecKwfl yw,ep6 
OKpy>KaioLi^evi cpeAe, rnnnHHbiti Ana XMMKHecKMX 

npOH3BOACTB. 

no cnoco6y (naTeHT Abctphw N 380491, Kn. 
C 22 B 7/00, 1986) CTpyxay TUTaHa CMetunBaiOT 
co CBfl3KO^, ynnoTHHioT m pacrmaB/ifltoT. 

HeAocTaTKM stoto cnocooa 3arp«3HeHne 
TUTaHa MaTepnanoM cbaskm m, icaK cneACTBue, 
HH3Koe 3HaneHMe nnacT hm h octh 

neperuiaBTieHHoro MeTanna. 

Han6onee 6jih3khm no TexHvmecKofl 
cymHoc™ m AOCTuraeMOMy pe3yribTaTy 
«B/ifleTc« cnocoo" nepepa6oTKM THTaHosoft 
CTpy>KKM, BxniOHa»ou4nPi ee M3MenbMeHne, 
OMMCTKy, xonoAHoe u ropjmee npeccoBaHne. 
flaHHbiM cnoco6 Bbi6paH b KanecTBe npoTOTuna. 

HeAOCTaTKOM npoTOTuna ABrmeTCfl Ha/in^ne 
TexHOJiorMMecxo^ onepaijHM TpaaneHHH CTpywKH 

b KucnoTax, HTO MOMeT npHBOA^Tb K 

yaenwHeHUK) sKonornnecKoro ymepoa 
OKpy>KaK)ii^evi cpeae. OnepaLjkifl rpaaneHHfl 
nacTO He 66ecneHMBaeT Heo6xoAHMbifl ypoBeHb 
nnacTtiMHOCTM Ae^opwupoBaHHoro 
nony4>a6pnKaTa (oTHocMTe/ibHoe 
yAnnHeHne s>5%). 

Uenb H3o6pejeHHfl CHHweHHe 
3KO/iorwHecKorb yw,ep6a 3a cneT ncKntoneHUfl H3 
TexHonornHecKoro npot^ecca onepai^nn 
TpaaneHMfl m noBbiweHne nnacTHMHocTn 
Ae<£opMnpoBaHHoro no/iycpaCpMKaTa. 

CyiAHOCTb M306peTeHHR COCTOWT B TOM, HTO, 

KpoMe M3BecTHbix onepaLiHfi usMenbneHWH 
cTpy>KKM, ee ohhctkh, xo/ioAHoro m ropaMero 
npeccoBaHMfl, AonoriHMTenbHo nepeA xonoAHbiM 
npeccoBaHneM cTpyxxy noABeprawT 
BaKyyMHOMy 0T)Knry npn TeMnepaType 
700-800 °C c BbiAep>KKo8 0,5-1 h, a nocne 
ropflnero npeccoBaHMR npoBOAflT 
roMoreHH3aL^nio npn TeMnepaType 1150-1220°C 
c BbiAep>KKOM 3-4 m. XojioAHoe npeccoBaHMe 
npoBOAflT npn AaB/ieHUM 370-550 Mria, a 
ropwee npeccoBaHne npu TeMnepaType 
1100-1200°C n AaBneHMH 400-600 MHa. 
flocTuraeMwR TexHvmecKwfi w 3KonornMecKnW 
pe3ynbTaTbi HaxoAflTca b npfiMofi 

npMHMHHO-C/ieACTBeHHOR CBH3H c 

cytnecTBeHHbJMn npM3HaKaMM H3o6peTeHMfl, a 
HMeHHO peannaaunfl nocneAOBaTenbHOCTi/i 
onepaL^nw u peKHMOB nx npOBeAeHua 
oGecneHUBaiOT cHMxeHne SKonorvmecKoro 
yi^ep6a OKpywaiou^eft cpeAe \a noBbimeHne 
nnacTMHHOCTM Ae$opMnpoBaHHoro 
nonyc|)a6pnKaTa. OnTHMaxibHbie 3HaMeHm? 
napaMeTpoB TexHonorwn onpeAeneHbj 
OKcnepMMeHTanbHbJM nyTeM. B npoi^ecce 
BaKyyMHoro onKura c nosepxHOCTM cTpyaacvi 
yAanyiJOTCfl nocTopoHHue npuMecu, ocTaBiunecn 
nocne onepatjuw ohmctkm CTpy>woi nyTeM ee 
ropflnefl npoMbiBKM. Ecnn TeMnepaTypa OT>iaira 
MeHee 700°C n BbiAep>KKa MeHbiue 0,5 m, to 
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ocTaBLuaaca nocne ommctkm 
cMasoMHo-oxnajKAaioiAafl jKMAKOCTb yAa/ifleTca 
He nonHocTbK). YBennneHne TeMnepaTypbi 
OT)Kvira CBbiiue 800 °C m BbiAepjKxa oonee 1 h 
npuBOA^T k HeonpaBAaHHOMy pacxoAy 3Heprnn 
m /iniueHO npaKTMHecKoro cMbicna. BaKyyMHbi^ 
OT)Kvir cHWKaeT Ta*0Ke Hax/ien cTpy>KKM nocne ee 
MexaHMHecKoro M3MenbMennfl m 3thm ynyMiuaeT 
npeccyeMocTb CTpyjKKM. 

npM xonoAHOM npeccoBaHMH CTpyaoa* c 
AaaneHneM MeHee 370 Mfla He AOCTuraeTCfl 
Tpe6yeMa« nnoTHocTb 6puxeTa (60% ot 
TeopeTMHecKOii) m nocneAHHfi ocbinaeTcn nnn 
pa3pyiuaeTCfl. YBennHeHne AaaneHMfl 
npeccoBaHUfl CBbiiue 550 Mlla cymecTBeHHO He 
annweT Ha noBbiiueHne ruioTHOCTM 6pnKeTa n b 
to we speMH npuBQAUT k noBbiiueHHOMy M3Hocy 

3/ieMeHTOB npeCCOBOM OCHaCTKM. 

TeMnepaTypHbi^ nHTepBan ropflnero 
npeccoBaHMn b npeAenax 1100-1200 °C n 
napaMeTpbi AaB/ieHun 400-600 Mria 
onpeAeneHW M3 ycnosufi nonyneHna 6pMKera- c 
nnoTHOCTbio 6onee 95% ot TeopeTHnecKofi. ripn 
TeMnepaType MeHbiue 1100°C m Aa^neHUH 
MeHee 400 Mria yiosaHHafl nnoTHocTb He 
o6ecneMMBaeTCfl. yaennHeHne TeMnepaTypbi 
CBbiiue 1200°C m AasneHnq Cojiee 600 Mlla b 
Mano^ cTeneHM annflioT Ha Aa^bHeftiuee 
noBbiiueHMe nnoTHOCTn 6pnKeTa m npuBOA*T k 
yBeriMHeHnio pacxoAa SHepnin m noBbiiueHHOMy 
M3Hocy ocHacTKM. KpnTMHecKoe 3HaneHne 
n/ioTHOCTM GpuKeTa 95% onpeAeneHO no 
pe3y/ibTaTaM era nocneAywiMero ropnMero 
Ae$opMMpoBaHHfl. npM nnoTHocTM MeHee 95% 
ot TeopeTMnecKofi 6pMKeTbi nacTo pa3pyiuaK)TCfl 
npn Aeo>opMaunn. 

roMoreHM3ai^Mfl rop?iHenpeccoBaHHoro 
6pnKeTa npn TeMnepaType 1150-1220°C c 
BbiAepxrafl 3-4 h cnocoGcTByeT yBe/inneHnio 

nOBepXHOCTM K0HT3KTa Me>KAy HaCTHL^aMH 

CTpy>KKM, no KOTopo^ o6ecneHMBaeTCJ? npoHHoe 
Ancf)c{)y3HOHHoe "cxBaTbiBaHMe". 3to noBwiuaeT 
nnacTHMHOCTb npeccoBaHHoro 6pnKeTa ao 
Tpe6yeMoro ypoBHfl. npn TeMnepaType 
roMoreHM3ai4MM HH>Ke 1150°C m BbiAepjKxe 
MeHee 3 m Anc{545y3MOHHbifl no npupoAe npoi^ecc 
"cxBaTbiBaHHfl" npoTeKaeT MeAneHHO n He 
o6ecneHHBaeT pa3BHTMH noBepxHocTn KOHTaiaa. 
YBeriMHeHne TeMnepaTypu roMoreHM3aL^nn 
CBbiiue 1 220°C n BbiAep)KKM 6onee 4 m He MMeeT 
npaKTMHecKoro CMbicna n3-3a cnaooro annflHMfl 
3tmx napaMeTpoB Ha AaJibHefiwee pa3BHTne 
noBepxHOCTM KOHTaiaa n yBennneHne pacxoAa 
SHeprvin. Cnocb6 ocya^ecTBTiflioT cneAyfowMM 
o6pa30M (cm. npuMep 3 TaGnni^bi). 
BbM3Hoo6pa3Hyio TUTaHOByio CTpy>KKy apo6mtim b 
mojiotkobo^ APo6nnKe c T3kmm pacneTOM, 
MTo6bi pa3Mep (a/i MHa) OTAenbHbix nacTHU 
CTpy>KKM He npeswiuana 0,2 ot AuaMeTpa 

KOHTe^Hepa, B KOTOpOM npOM3BOAUTCfl 

nocneAywiuee xonoAHoe 6pnKeTnpoBaHne. 
PasMoxiOTyjq cTpyxacy noABeprann MamnTHo^ 
cenapai^MM, 3aTeM npoMbiBann b ropwneM 
coaobom pacTBope, nocne nero OT^nranM b 
BaKyyMe npn TeMnepaType 750°C c BbiAepwKO^ 
0,8 m. OKOHHaTeribHO onu^eHHyio CTpyjKxy 
6pnKeTnpoBann Ha npecce a i^miMHApuHecKOM 
KOHTefiHepe npn AaaneHnn 450 MHa ao 
nnoTHocTM 6pnKeTa He MeHee 60% ot 
TeopeTunecKOM. OaKTMMecKa« nnoTHocTb 
6pnKeTa cocTaBJiflna 61-62% 3aTeM 
xonoAHonpeccoaaHHbiK 6pnKeT noMecTunn a 
TOHKOCTeHHyio cTa/ibHyio Kancy/iy, KOTopyjo 
3arepMeTM3MpoBann nyTeM npusapKvi KpuiueK. 
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Kancyny c 6pw<eT0M Harpe/in ao 1150°C m npn 
arofl TeMnepaType npon3Benn ropjwee 
npeccosaHne (ocaAKy) Kancynbi b 
minMHAPMwecKOM KOHTePiHepe (iiJTaMne) npn 
AaaneHMM 500 Mna. nocne npeccoBaHun 
6pw<eT noflBepranM roMoreHnaai^nn npM 
TeMnepaType 1200°C c BbiAep>KKofl 3,5 m. 
danbHafl ooonoMKa 6pw<eTa (Kancyna) 
yAajianacb ootomkoA Ha TOKapHOM cTaHKe 
HenocpeflCTBeHHo nocne roMoreHH3ai^nn, hjim 
nocne AononHMTeribHoCi ropfiMeCi Ae^opMai^nn 
6pnKeTa, KOTopaw ocymecTBTmeTCfl cnocooaMW 
3KCTpy3nn, kobkm nm npoKaTKw. B pe3ynbTaTe 
MoryT 6biTb M3roToaneHbi Ae^opMnpoaaHHbie 
nony4)a6pMKaTbi, npyTKH, noKOBKM, Tpy6bi m AP- 

flpuMepbi 1, 2, 4 m 5 ocymecTBJUuiMCb b 
aHanorviMHOM nopflAKe. Texmmeciaie 
pe3ynbTaTbi m napaMeTpu npoBeAeHHbix 
onpo6oB3HHM 3a«B/i«eMoro cnocooa h 
cnoco6a-npoTOTnna npnseAeHbi b Ta6nm;e. 

B pe3y/ibTaTe npoBeAeHHbix OKcnepnivieHTOB 
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sa&B/ieHHbiH cnoco6 M3roTOBneHMfl 
Ae(J)opMnpoBaHHbix nonyc|)a6pMKaTOB wa 
TmaHOBo^ cTpyxocH o6ecneHMBaeT noBbnuenne 
nnacTHHHOCTM 3aroTOBOK b 1,5-2 pa3a no 

CpaBHeHMK) c npOTOTMnOM. 

OopMyna M3o6peTeHH«: 

1. CnOCOB M3rOTOBJlEHHH 
flEOOPMHPOBAHHblX nOJlYOABPHKATOB 
H3 TUTAHOBOfi CTPVOKKU, BKniOMaiou^uft 
M3MenbMeHMe, oMMCTKy, xonoAHoe m rop^ee 
npeccoaaHne, oTJinMaioinnwcfl TeM, mto cTpyKKy 
nepeA xonoAHbJM npeccoBaHweM noABepraroT 
saKyyMHOMy ODKviry npn 700 800°C c 
BbiAep>KKofl 0,5 1 m, a nocne ropfl^ero 
npeccosaHna npoBOAflT roMoreHH3ai4Hio npu 
1050 1220°C c BbiAep>KKOM 3 4 

2. Cnoco6 no n.1, OTni4Majomnficfl TeM, mto 
xonoAHoe npeccosaHMe npoBOAflT npn 
AasneHMH 370 550 Mfla, a ropswee 
npeccoaaHne npn AasneHUH 400 600 Mfla u 
TeMnepaType 1100 1200°C. 
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